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NATIOHAL ADVISORY COMMITTEE FOR AERONAUTICS

MELMORANDUM REPORT

WATER TOLERANCE OF AVIATION GASOLIYE CONTAINING XYLIDIFNGES

By Joseph Revllock and Walter T. Olson

SUMMARY

Investigations were made to determine the effect of xyli-
dines on the saturation ooncentration of water in aviation
gasoline, The saturation ooncentration of water in gasolline
ocontaining 0, 1, and 3 percent xylidines was determined analyt-
ioally using fresh water at 40° and 100° F and using sea water
at 40° F, Both aromatic-free grade 66 gasoline and grade 66
gesoline contalning 20 percent added aromatics were used, The
water tolerance of grade 130 fuel containing O, 1, and 3 per-
cent xylidines was also determined ascording to this specifi-
cation instead of the analytical method used for all other fuel
samples,

These results indicated that no appreciable difference in
the saturation concentration of vmter In gasoline vms caused by
the presence of xylidines for both nonaromatic and aromatic
gasoline, for both fresh and sea water, and for botih 40° and
100° F. It was concluded that xylidines may be added tn avia-
tion gasoline in quantitics up to 3 percent by weight without
appreolably increasing the solubility nf water in the fuel for
either fresh or salt vmter and over the range of temperatures
likely to be experienced in storage.

INTIODCTION

The work covered by this report presents the effect of
xylidines on the saturation concemntration of water in aviation
gasoline and is part of a serles of tests requested by the
Army Alr Forces to determine the suitability of xylidines as
an added antilmoock oomponent in aircraft-engine fuel.

The wator concentrations at saturation in aviation gaso-
lines containing O, 1, and 3 percent xylidines were detormined
analytlically using both fresh and sea water. The effect of tem-
perature and the effect of added aromatics on the water contert
were investigated. Also, the water tolerance of a grade 130
fuel contalning 0, 1, and 3 percent by weight of xylidines was
determined according to this specification instead of the analyt-
lcal methods used for all the other fuel samples.



The water oontent of aviation gasoline is of importance
inasmuch as the presence of excessive water dissolved 1n the
fuel may, at low teaperatures, lead to ice plugging of fuel
screens,

The investigation was conducted at the Airoraft Engine
Research Laboratory, Cloveland, Ohio, during June 1943, at
the request of the Army Air Foroces,

TEST SPLCTMENS AMD I'ROCEDURE

Samples. = Test samplos consistving of O, 1, and 3 per-
cent by weight of xrlidines (table I) were prepurad i the

following fuels:

(a) Grade 65 (specification AN-VV-F-756, Amondmcnt-2)
with arcmatioc hydrocarbons extractec by passafe
over silica zol.

(v) Grade 55 ar delivered to which wae added 20 per-
cent by valunc of an aromatic mixture consisting
of § parts xylene, 2 parts oumene, and 1 part
toluene, The prade 656 fuel as deliverod was a
olear gasollive and conteinod approximately 3 per-
cent aromatlos, whloh were essontimlly 2 parts
toluone and 1 part benzene,

() Grade 130 (specification AN-F-23, Amendment-1},

TABLE I. - PROPERTIES CF XYLIDIVES

A.S.T.,M, distillation, °F
First drop P - 110
10 Percent SO OG0 COROOIENLPINRNOOSREOOESERLISGTEEBOBNRROEEQ 408
30 Porcent S LRI RGO NNRCOSASIROOREROTORNEBRAERRREP RS 409
50 percont OSSPSR OOPORRROESRDIOPNOOESOIPIOOOEOIOEESROODN 410
70 percunt @sesencessesasacsessssasssscenssssasnse 410
90 Pﬁlrcﬁnt @eseseevessssnsssssssasasesnscessssases 410
End POint @scesssensssesennsnassssssnsssssssnanes 41D
Specific ng.Vi.by'J 26° 0/40 c sssennssranbesensEnesRl 00972
Rofractive index - at 250 C 90000 NRseccsnsERRRERS 1.5597
Fla.sh'poin‘b (open CU.P), OF Svecugssecssseesneevseesern 205




Procodure. - The gasollne samples were saturated with
water Dy agitating 300 milliliters of gasoline for onc-half
hour with an equal volune of water in a constant-tomperature
bath. Sfamples were prepared with fresh water at 40° F and
100° F and for sca vmtor at 40° F, At the end of the agita-
tion period the layors were allowed to soparato for 10 minw
utes in the bath. In tho case of the 400 F determinations
the gasoline layer was slphoned into a dry bottle which was
at 40° F; for the 100° F determinations 20-milliliter samplos
wore pipetted directly into the analyzing flasks.

Weter tclerance by spooification AN-F-28, December 23,
1942 was performed for tho grade 130 fuel with 0, 1, and §
percent xylidinos, Thig test oonslsts of shaklng 80 milli~
liters of fuel with 20 milliliters of water and observing the
change, if any, in the volume of eithor phasc.

AMALYSIS

The method of Smith and Bryant wns usod (reforence 1),
Exactly 20-milliliter gasoline samples wure trcatod wiith an
acetyl chloride pyridime ocorplex. One mols acotic acid vms
reloasod for evory mole of wator present in the gusoline,
The acotic acld was determined titrimetrically with approxi-
mately 0.1 ¥ sodium hydroxide., IMilligrams of wator pcr
milliliter of gasoline were ralculated from the fnllowing
equation:

mgms of E,0 (ml MaCH) (normality NeOm) (mol. e H,0)
Wl of gasoiime (mI of sample) (0.375)

The method has been shown to bo only 97-98 porcent stolchio-
metric, which accounts for the value of 0,976 in tho oguation,

RESULTS AND DISCUSSION

Table IY lists tho saburation concentration of wator in
the gasoline samples. Smith and Bryent claim that tho sonsiw-
tivity of the analytical mothod 1s 2 milligrams of wator u.r
10 grams of sample (roforemce 1), The differuncos in table II
are almost all smaller than this value,




TABLE II. - SATURATION CONCENTRATION OF WATER IN GASOLINE
IN MILLIGRAMS PYER CUBIC CENTIMETER OF GASOLINE

Groade 68, Grade 65 as delivored
aronatlc freo |plus 20 porcont mixed
aromatics®
Xylidinoe, ol 1 . B 0 1 3

porcent ——>

100° 7 | 0,16{.0.17] 0.17] o0.21] o0.z1l o0.22
40° 7 | o,07] 0.10] 0.03 0.14! 0.11] 0.08

Sea water 40° 7 | 0,11 0,06 0,02; 0.10} 0.,07| 0.09

Frosh water

®Mixed aromatics consistod of 5 parts xylene, 2 parts oumono,
ond 1 part toluone.

Grede 130 fuel containing 0, 1, and 3 porcent xylidincs
.passcd the Army specificaiiom that tho fuel "slall bc sub-
stantially immiscible with water" whoen testod by Fedoral koethod
325.1- b

Aircraft Engine Rescarch Ffaboratory,
National Advisory Committee for Aeromeutics,
Cloveland, Ohio, July 1, 1943,
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